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(54) Catheter guide wire 

(57) A guidewire (10) for use within a patient's vas- 
culature, comprising in combination: 



(a) a semi-rigid, torqueable proximal wire section 
(13). 

(b) a more flexible intermediate section (14), and 

(c) a most flexible distal end section (15) formed 
from a distal wire core segment with a helical coil 
(27) covering the distal end segment and providing 
column strength thereto. 



characterised in that the intermediate section ( 1 4) of the 
guidewire comprises a torsionally reinforced structure 
(22), the torsionally reinforced structure (22) cooperat- 
ing with the wire core (16) to improve torque transmis- 
sion along the guide wire and to increase radiopacity of 
the intermediate section (1 4) over that of the bare inter- 
mediate core segment without substantially increasing 
its stiffness. 
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Description 

Technical Field 

This invention is in the general field of surgical 5 
instruments and relates specifically to guide wires that 
are used in cardiovascular and endovascular proce- 
dures to facilitate the placement of catheters within the 
vasculature of patients. 

10 

PacKqround 

The general procedure for placing catheters within 
vessels is to track a guide wire through the vessel to the 
desired position and advance the catheter over the is 
guide wire. Guide wires are required because the cath- 
eters themselves do not have sufficient column strength 
or torsional strength to be able to be tracked or steered 
through the vessel. See, for instance, U.S. Patent No. 
4,884,579. 20 

Several types of guide wires for use in catheter 
placement have been proposed. The simplest type of 
wire has a preferred diameter of between about 0.20- 
1 .0 mm. The distal end of the wire may be provided with 
a bent tip which can be oriented, by means of a guide 25 
structure at the proximal end. to guide the wire along a 
selected vascular path. Ideally, torque transmission 
should be controlled, such that a selected wire rotation 
at the wire's proximal end produces a corresponding 
rotation of the distal end. Further, radiopacity is desired 30 
such that a physician may see over the entire vascula- 
ture accessed by the guide wire. 

US-A-4.884,579 discloses a catheter guide wire 
with three sections with progressively greater flexibility 
and sliding properties: 1 . a semi-rigid, torqueable proxi- 35 
mal wire section that is between about 50-250 cm in 
length, formed of a proximal wire core segment having 
an outer diameter of between about 0.25-1.0 mm; 2. a 
more flexible intermediate section that has a length 
between about 20-60 cm and is formed from an inter- 40 
mediate wire-core segment having a reduced diameter 
of between about 0.10-0.50 mm, and a low-friction, flex- 
ible polymer tube covering which encases the interme- 
diate core segment; and 3. a most distal end section 
with a length between about 1 -1 0 cm and formed from a 45 
distal wire core segment having a reduced diameter of 
between about 0.05-0.1 5 mm, and a flexible sleeve cov- 
ering the distal end segment and providing column 
strength thereto. 

According to the present invention there is provided so 
a guidewire for use within a patient's vasculature, com- 
prising in combination: 

(a) a semi-rigid, torqueable proximal wire section, 

(b) a more flexible intermediate section, and ss 

(c) a most flexible distal end section formed from a 
distal wire core segment with a helical coil covering 
the distal end segment and providing column 
strength thereto, characterised in that the interme- 
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diate section of the guidewire comprises a torsion- 
ally reinforced structure, the torsionally reinforced 
structure cooperating with the wire core to improve 
torque transmission along the guide wire and to 
increase radiopacity of the intermediate section 
over that of the bare intermediate core segment 
without substantially increasing its stiffness. 

Embodiments of guidewire constructed in accord- 
ance with the present invention will now be described, 
by way of example only, with reference to the accompa- 
nying drawings, described below. 

Fig: 1 shows fragmentary portions of a guide wire 
constructed according to one embodiment of the 
invention; 

Fig. 2 shows fragmentary portions of a guide wire 
constructed according to another embodiment of 
the invention. 

Like parts are referred to by the same reference 
numerals in the Figures. 

Fig. 1 shows a guide wire generally designated 10, 
constructed according to one embodiment of the inven- 
tion. The wire is a flexible torqueable wire having an 
overall length of about 70-300 cm between its proximal 
and distal ends 1 1 and 12, respectively, and a maximum 
outer diameter of between about 0.20-1.0 mm. The 
major portion of the wire is a flexible proximal section 13 
whose overall length ranges from about 50-250 cm. 
This section is followed by a more flexible intermediate 
section 14 having a length between about 20-60 cm and 
a most flexible distal end section 15 whose length is 
between about 1-10 cm. 

A wire core 16 in the guide wire 10 is formed of a 
flexible, torqueable wire filament material, such as stain- 
less steel. The diameter of the wire core, at its maxi- 
mum, is between about 0.20-1.0 mm. The segment of 
the core forming proximal section 13 of guide wire 10 
has a substantially uniform diameter along its length, 
and corresponds to the maximum diameter of the core, 
i.e., between 0.20-1.0 mm. 

Within the intermediate section 14 of the wire, the 
core is tapered from the proximal-section diameter 
down to a reduced diameter which is preferably about 
0.10-0.50 mm and between about 10%-50% of the 
diameter of the core's proximal segment 13. Thus, for 
example, where the proximal section core diameter is 

0. 46 mm, the core tapers to a minimum of between 
about 0.05-0.23 mm. The length of tapered segment 17 
is typically between about 10%- 50% that of reduced- 
diameter segment 18, and the two segments together 
make up the length of the intermediate wire section 14, 

1. e., about 20-60 cm. 

The wire core 16 of intermediate section 14 is cov- 
ered along its length by a flexible polymer covering 19. 
The major function of covering 19 is to provide a low- 
friction surface along intermediate section 14, and more 
particularly, a surface which has less friction than the 
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surface of adjacent distal segment 15 and proximal seg- 
ment 13 (the wire core itself). Covering 19 preferably 
also functions to provide column support to the 
reduced-diameter core of the intermediate section, 18, 
to reduce the tendency of this section to buckle under 5 
axial compression. 

Covering 19 is preferably formed of a polymer, such 
as TEFLON™, polyolef in, or polyurethane which can be 
bonded or otherwise tightly affixed to the core wire, and 
which itself has a low-friction surface, or can be coated 10 
with a low-friction surface. Other suitable coverings 
include a tube formed from virtually any polymer having 
exposed hydrogens, such as polyester, polyolefins, 
polycarbonate, polyvinylchloride, latex or silicon rubber, 
polystyrene, and polyacrylics, and a surface coating 75 
formed of a highly hydrophilic. low-friction polymer, such 
as polyvinylpyrrolidone (PVP), pdlyethyleneoxide, or 
polyhydroxyethylmethacrylate (polyHEMA) or copoly- 
mers thereof. 

Beneath polymer covering 19, a ribbon of radio- 20 
paque metal 22, such as platinum, gold, tungsten, or 
their alloys is wound around the wire core 16. As shown, 
the ribbon coil 22 extends from tapered segment 17 of 
intermediate section 14 at junction 23, to the distal junc- 
tion 24 of intermediate section 14. The ribbon coil 22 25 
has a thickness of about 0.015 to 0.050 mm. preferably 
about 0.025 mm and a width of about 0.050 to 0.130 
mm, preferably about 0.075 mm. There are approxi- 
mately 5 to 15 complete turns of ribbon per millimeter of 
wire core, and preferably about 1 0 complete turns of rib- 30 
bon per millimeter of wire core. 

The distal section 15 of guide wire 10 is fully or par- 
tially encased in flexible sleeve 27. Sleeve 27 shown in 
Fig. 1 is a soft, flexible helical coil which is formed con- 
ventionally, e.g. f as a winding of radiopaque wire strand, 35 
such as platinum, gold, or tungsten strand. The wire 
strand has a diameter of about 0.050 to 0.100 mm and 
preferably about 0.075 mm. As shown, sleeve 27 
extends from junction 24 to distal end 12 of guide wire 
10. Attachment of the sleeve 27 to wire core 16 is pref- <o 
erably by two or three solder or weld joints, one at prox- 
imal junction 24 and a second at rounded distal junction 
28. 

In addition to providing a mechanism for wire bend- 
ing near wire tip 12, sleeve 27 also gives distal section as 
15 of guide wire 10 increased column strength (in the 
axial direction), and reduces the chance of buckling in 
this section with axial compression. At the same time, 
the combined flexibility of reduced diameter core 29 and 
sleeve 27 are compatible with a series of sharp bends, so 
as the wire is moved through a patient's vasculature. 
Rounded joint 28 at the end of guide wire 10 ads to 
shield vessel walls from the sharp end of wire core 16. 
Further, the distal section of the wire. 15, with the asso- 
ciated sleeve 27, provides the section with a higher fric- ss 
tional coefficient than that of the adjacent intermediate 
section, 14. The higher-friction surface in this distal sec- 
tion, 15, functions specifically, during a catheter place- 
ment operation, to help anchor distal section 15 against 



a vessel wall at a vessel junction. 

Distal wire core 29 has a substantially uniform 
cross-section. The core may be cylindrical with diame- 
ter of between 0.05 and 0.1 5 mm or flattened with a rec- 
tangular cross-section dimensioned 0.025 mm by 0.075 
mm. The wire core has a tapered section at junction 24 
that covers between about 10-50% of the core's distal 
segment. 

Fig. 2 is another embodiment of the invention that is 
essentially the same as Fig. 1 except for the replace- 
ment of a portion of helical ribbon coil 22 with inner wire 
coil 35. At the distal end ol helical ribbon coil 22, there is 
a soft flexible helical coil 24 which is formed convention- 
ally, e.g., as a winding of radiopaque wire strand, such 
as platinum, gold or tungsten. As shown, coil 35 extends 
from helical ribbon coil 22 at junction 36 to the proximal 
end of distal segment 15 at junction 24. This inner coil 
35 serves as an anchor point for the distal end of flexible 
helical coil 22 and also as an anchor point for the poly- 
mer covering 19 on intermediate core section 14. 

Claims 

1. A guidewire (10) for use within a patient's vascula- 
ture, comprising in combination: 

(a) a semi-rigid torqueable proximal wire sec- 
tion (13). 

(b) a more flexible intermediate section (14), 
and 

(c) a most flexible distal end section (15) 
formed from a distal wire core segment with a 
helical coil (27) covering the distal end seg- 
ment and providing column strength thereto, 

characterized in that the intermediate sec- 
tion (14) of the guidewire comprises a torsionally 
reinforced structure (22), the torsionally reinforced 
structure (22) cooperating with the wire core (16) to 
improve torque transmission along the guide wire 
and to increase radioopacrty of the intermediate 
section (14) over that of the bare intermediate core 
segment without substantially increasing its stiff- 
ness. 

2. The guidewire of claim 1, wherein the reinforced 
structure of the intermediate section (22) is formed 
from a radiopaque material selected from the 
group consisting of platinum, gold, tungsten and 
their alloys. 

3. The guide wire of any one of the preceding claims, 
wherein the intermediate section (14) includes a 
flexible polymer covering (19) which encases an 
intermediate wire core segment 

4. The guidewire of claim 3. wherein: 

(a) the flexible, torqueable proximal wire sec- 
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tion (13) has an outer diameter between about 
0.25-1.00 mm. 

(b) the intermediate wire core segment has a 
reduced diameter of between about 0.10-0.50 
mm. and s 

(c) the distal wire core segment has a reduced 
cross-sectionai area. 

5. The guide wire of claim 4, wherein the distal wire 
core segment is cylindrical and has a diameter of io 
between about 0.05-0. 15mm 

6. The guidewire of claim 5, wherein the distal wire 
core segment is rectangular with cross-sectional 
dimensions of 0.025mm by 0.075 mm. 15 

7. The guidewire of either claims 1 .2 and 3, wherein: 

(a) the flexible, torqueable proximal wire sec- 
tion (13) has an outer diameter of between 20 
about 0.25-0.50 mm, and 

(b) the intermediate wire core segment (16) 
has a reduced diameter of between about 0.10- 
0.20 mm, and 

(c) the distal wire core segment has a reduced 25 
diameter of between about 0.05-0.13 mm. 

8. The guidewire of any one of the preceding claims, 
wherein a platinum helical coil (35) wrapped around 
the proximal end of the distal section (15) serves as 30 
an anchor paint for the proximal end of the distal 
helical coil (27) and the anchor point for the distal 
end of the flexible polymer tube covering (19). 
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(54) Catheter guide wire 

(57) A guidewire (10) for use within a patient's vas- 
culature, comprising in combination: 



(a) a semi-rigid, torqueable proximal wire section 
(13), 

(b) a more flexible intermediate section (14), and 

(c) a most flexible distal end section (15) formed 
from a distal wire core segment with a helical coil 
(27) covering the distal end segment and providing 
column strength thereto. 



characterised in that the intermediate section (1 4) of the 
guidewire comprises a torsionally reinforced structure 
(22), the torsionally reinforced structure (22) cooperat- 
ing with the wire core (16) to improve torque transmis- 
sion along the guide wire and to increase radiopacity of 
the intermediate section (14) over that of the bare inter- 
mediate core segment without substantially increasing 
its stiffness. 
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